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""The Detection and Identification of Organic Matter by Mass
Spectrometry”

During the report period (June i, 1962 -~ May 31, 1963) we ‘
continued the investigation of the mass specira of organic com- !
pounds of biological interest in considerable detail, The
enphasis was placed on obtaining rather complete information regard-~ |
ing the specira of free amino acids, small peptides, carbohydrates, !
nucleosides, and purines and pyrimidines of the type occurring in :
nucleic acids. It is the main purpove of this project not only to
collsct data which would enmable us to identify compounds occurring
in nature on earth but also to devise a method which permits the
determination cf the structure of compounds not necesearily
associated with terrestrial life, We bhave, therefore, studied
the spectra also from a geasral interpretative point of view. For
the same reason, we supported these firdings by the mass spectra
of synthetic ("unasturtl") representatives of these classes when-
ever we were able to obtain thenm.

) Acids: The spectra of over 35 different amino

: 1 Getermined and interpreted, in many cases using
also ana.).m labeled with stable isotopes (D, *N) to confirm the
interpretation of the Iragmentation mechanisms. With the exception

of a fow very: co.ploa altio acids this phase of the study is almost
\co-ploto.
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‘\ Small Peptides: The mass spectra of di- and tripeptides were
ltonnd—f conclusions as to the uino acids pressnt and

Ithtr mmnt in the molecule.
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The spectra of about fifteen f£re® momo-

1 ChATSNNS MiYS Doen determined. Some of thess are those coccurring
Y ;1n typigal sugars, otheérs ure derived from the cari:ohydrate portion
SN M ' of micrgbis} mawnm The spectra vere found to reveal cea-

siderabis isformsition regarding the structural elements of the ‘
noloculn.

Nucleosides: Beyond the pron-imy results mentioned in the
\h-t Teport, we have detormined the spectra of a number of other
jless common sucleosides and of a series of synthetic analogs,
nanely & group of ocompounds containing s poly-hydroxycyclopentane
woiety in place of the pentose portion of thymidine, the corres-
ponding natural mucleoside. The results showed that mass
spectrometry can be used to extrapolate from the d&ta obtained
with (terrestrisl) satural products to related materials of
differeat origia. |




Purizes asd :gc dtma In connection with the work on

mucledeides CTha ¥ Ires purines aad pyrimi s (which
fore part of a nw'hoaide molecule) were determined In m'dnr to
be abie 20 jidentify those as such or as the pyrolysie products of
nucleic acgids,

Becauge tae &im cof this work was to dessign 8 techaique which
could Ve used 1n A fully auvtometed systes beyond direct comtrol,
the use of chemical reagents frequently amploysd to muke derivatives
suitable for mass spactrometry has beep avoided. Thermal snergy
only wvas employed to either wvaporize or, in some imstances,
pyrolyzs the compound. In addition, greet emphazis has been placed
on the use of very ammll amcunts of material.

The phase of the project that was concerned with the ocollectiom
and utq'mtagm of the spectra of pure eompounds is thus almost
coupletad, - Pry _,j_}tly we are investigating the feasibility of
obtaiaing uikefal of organic compounds embedded in lar
amcunts of tmﬂe ‘material (sand, calcium, oarbomete, etc. To
date we have boen working with mndel mixtures ocoataimiang 0. OIS
organic mm in 10 -~ 50 ng of "inert"” material.

e time we bave kept in close contact with the

D a!‘ a1y miss spectrome ars., 'rhnk- to the need feor

Saad m&. in all phices of space research, the
' 1 AT fw securiag mass specirs of cxtrsa\
R with the aid of a soft landing’

$ built by the imstrumsntation indudgry
‘experionce.
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